i. ‘ : Lok j‘
26 April 11955
NIE 11-2-55

NATIONAL INTELLIGENCE ESTIMATE"
NUMBER 11-2. 55 |

THE SOVIET ATOMIC ENERGY PROGRAM
TO MID-1958

APPROVED FOR RELEASE
: DATE SEP 2006

The Intelligence Adv!sory Committee concurred in this
estimate on 26 April 1955. The FBI abstained, the
subject being outside of its jurisdiction. :

The ]o"mcma member organizations of the Intelligence
Advisory Committee participated with the Central Intel-
ligence Agency in the preparation of this estin:ate: The
intelligénce organizalions of the Departments o) State,
the Army, the Navy, the Air Force, the Joint Staff, and
the Alomlic Energy Commission, .

CENTRAL INTELLIGENCE AGENCY




'

' DISTRIBUTION (Special)
-The President

L ]

CENTRAL INTELLIGENCE AGENCY
DISSEMINATION NOTICE

1. This copy of this publication is for the information and use of the recipient
designated on the front cover and of the individuals under the jurisdiction of the
recipient’s office who requirc the information for the performance of their official

_duties. Ic will receive no further dissmination either written or oral without the

concurrence of the Central Intelligence Agency through the Assistant Director

 for Scientific Intelligence. - This document or its contents must not be trans- -
- mitted outside the continental limits of the United States without specific ap-
~ proval of the Director of Central Intelligence. - '

is copy may be cither retained or destroyed by burning in ‘accordance
ity regulations, or returned . to the Central Intelligence
Office of Collection and Dissemination, CIA.

3. The overseas dissemination of this
of one ycar or less, at the end of which time it will be
forwarding agency, or permission requested of that agency to rela
ance with IAC-D-69/2, 22 June 1953. _ v

WARNING

ains Information affecting

f {he United States

espionage .AWS,
t

the National Dcfe
within the meaning of
Title 18, USC, Secs. 793 and
mission or revelation of which In an
to an unsuthorized person is prohibited by

Mational Security Council .

' Operations Coordinating Scard ,

Joint Congressional Committee on Atomlic £nergy
‘Department of State

Office of Secretary of Defmsc

Department of the Army
Department of the Navy

. Department oi the Air Force

Atomic Energy fommission
Joint Chiefs of Staft

Federal Bureau of Investigation
Military Liaison Committee to Atomic Energy Commission




NATIONAL INTELLIGENCE ESTIMATE

JOINT ATOMIC ENERGY I!'BLLIGBICE COMMITTEE

e B

TEE SOVIET ATOMIC ENERGY PROGRAM

KIE 11-2-55

26 April 1955

This estimate vas prepared and agreed upon by the Joint Atomic
Energy Intelligence Conmittee vhich is composed of representatives
of the Departments of State, Army, Navy, Air Force, the Atomic ’
Energy Commission, the Joint Staff and the Central Intelligence
Agency. The FBI abstained, the subject being outside of its .
Jarisdiction. : : _ :

A group of expert consultants working with the Joint Atomic Energy
Intelligence Committee concurred in the conclusions. The estimate
was approved by the Intelligence Advisory Commitiee as of 26 April

1955. ' . ' : '




¢ vandyg

- o T T T T e
seziamOuN GOV GOY 0L O
: Lot a
T T T T T 1
eaum oo wur - oot ©
SO}S Ive) .
Buud wnigean
GOGINPUIG
diea £
- ojUm AN u ,mom ,U
%
>
@S: Puody WML} usyLRSIIWPY *
vl PO N O R aNi1oMm
<
<
o Punojodueg
: >
1
- »
1
i
b g
H xrohoufiy o 1H1q10RON
i : uonghoiry
3 ®
W a0y @
i
~ &
4
nyang,
H -
F) " - ._> “ ! “.\/ /.n(\\
% o 2
u . N 106yag 9° N Cukoxsiof
w v’ /f .
B lﬂ/ porhop o E>o._
H W ! fz
3 ot ~ 2 0iny ohokur
R’ Au s wusosn oW onsoon®
O assg ’
%, = ' AoRIDYN o._:._:u.:ve.n!.n
bat iy an
- . -’
\w Y ~ bt
Jeasper), . gumaly
monow® Cakopuinqo o
- -
N <
s <5 )
i O
\ - A .,
onavd <
4
o, \\ v
7 27
8 g e oz,
v ‘.
. : .
SAIAIDY Il MSSN
“ ele o ( . . ..mn 2 N
S
E . -
L o™ on orn ®t o or or o . ot o P o . ]




THE SOVIET ATOMIC ENERGY PROGRAM

THE PROBLEM

To estimate the current status and future
course of the Soviet stonmic ensrgy program
on the basis of information available from
«ll sources. : : ,'




SUMMARY

1. Available evidence establishes the existence in the USSR
of (1) a high priority extensive atomic energy program which is
continuing to expand; (2) a substantial stockpile of fissionable
paterials; and [3) the capability of producing explosions in the
renge from the equivalent of a fev kilotons up to approximately
1,000 kilotons of TNT. Thus, vhile the exact extent of Soviet

_capability for quantity production of nuclear weapons remains _ o
uncertain, the general nature and some of the details of the Soviet '
atomic energy program can be assessed. - . S R

2. Evidence received since 1 January 1954 primarily concerns .
mining and concentration of uranium, production of plutonium, early
research and davelopment in uranium-235 isotope separation, the
testing of weapons, and military and civilian training and indoc-
trination in alomic warfare. All of this evidence confirms the
broad cutlines of the program as estimated in NIE 11-3-54 and
permits some definition of particular phases of the program with
somevhat more certainty than was heretofore possible. -

3. The USSR has carried out extensive independent research and
has adapted to its needs atomic energy informstion obtained from v
espionage activities, Gervan technical assistance, and unclassified
scientific and technical literature available from western countries.
The required research was carried out on high priority which made
available outstanding scientific pe:'sonnel, laboratory facilities,
and equipment. Top ranking Soviet scientists, both theoretical and

experimental, in all pertinent fields, have been identified with
the program. ' ‘

b. Tt is estimated that a total of sgproximately 4,000 tons.
of natural uranium (in terms of recoversble metal) was mined in
1954 in the USSR and its satellites, including East Germany. While .
this figure is subject to a considerable uncertainty as a result of
the inconclusive pature of the evidence on internal USSR efforts,
approximately 2,000 tons of this total are ‘estimated to have come
from East Cermany and this latter figure is considered to be subject
to an uncertainty of not more than plus or mimus 25 per cent. The

escimated 195k production given sbove is more than sufficient to
support the fissionable material production estimates for the same
year given in this report. - v L

5. Knowledge of the status of the Soviet atomic energy program
as of the end of 195k is derived from a considerabls volume of evi-
 dence, much of it psripheral. However, a sufficient amount is :
detailed enough to provide a reascasble foundation for quantitative
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assessment. Information obtained by technical means on Soviet :
plutonium production and veapon tests continues to be consistent
with information obtained through other sources. Information cone-
cerning uranium-235 production does not permit as reliable an
_estimate as in the case of plutonium production, although Soviet
efforts in phases of uranium-235 production are known to be extea-
sive. There is also evidence of the production of thermonuclear

material by the Soviet program.

6. On the basie of the test data mow available, it iv con-
cluded that the USSR is capable of producing puclear weapons with
. axplosive powers in the range of a few kilotons up to 1,000 kilotons.

Tt is estimated that during 1955 the USSR could test a
m -megaton thermonuclear device wvhich, if successful, would
permit initiation of stockpiling of thermonuclear weapons with ylelds
in the multi-megaton range by mid-1956. A

7. On the basis of the capshility demonstrated by Soviet
nuclear tests and the evaluation of the overall Soviet program, it
is concluded that the USSR is actually producing and stockpiling
nuclear veapons. It is considered unlikely that the USSR would _
stockpile thermoauclear weapons or fission weapons of radically new
design without u full-scale field test of the nuclear explosive
system, although such a possibility cannot be completely discounted.

8. 1In view of the development of & family of weapon typas as
indicated in the 1953 and 1954 tests, it is believed that the USSR’
1s not reetricting its stockpile to a aingle class of wveapons,
However, there is no clear evidence of the numbers of various types

«3 -




F-'_ L of vésponn the USSR is ltockpiling."wlthin the atockpilinsiprinciplei*
. and technical capabiiities outlined above, military requirements will .
- probably govern tie allucation of available Soviet fiusionable mater-

RS - o _ ial among various types and yields of wespons. |

. | /T¢ should

< be noted, however, that particularly during the latter part of this .
period, other allocations of fiesionable material to the categories of
emall, medium and large-yield weapons may be more likely. :

————

< - . 9. The figures given in Table I are based on the most probable:
fissionable material stockpile. In view of the degree of uncertainty .
applicable to the estimates of fissionable material production, the

R "




actusl figures for the weapons stockpile example ‘given above for
the end of 1954 (as well as other choices the USSR can make) may be
as such as one-third lover or higher. The uncertainty increases
as estimates are projected into the future and for mid-1958 the
figures may be ag lov as one-half or as high as twice the figures

However, it is improbable that complete
onversic kpiled will take place during the period
to mid-1958. : ' ‘

10. Estimates of Soviet nuclear weapon capabilities and guide
lines for long-rangs projections of Soviet fissionsble material
stockpiles for the period 1958 through 1965 as well as examples of
possible stockpiles during this period are set forth in Part III.
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DISCUSSION
 merr
STATUS OF THE SOVIET ATOMIC ENFRGY PROGRAM AS OF THE END OF 195k
1. Introduction : - ~

a. Available evidence establishes the existence in the USSR of:
(1) a high priority extensive atomic energy progrem vhich is continuing
to expand; (2) a substantial stockpile of fissionsble meterials; and
(3) the capability of producing explosions in the range from the equiv-
alent of a fev kilotons up to approximately 1,000 kx{lotons of TNT.
Thus, vhile the exact extent of Soviet capability for quantity produc-
tion of nuclear weapons remains uncertain, the general pature and some
of the detaile of the Soviet atomic energy program can be assessed.

b. Evidence received since 1 January 1954 primarily concerns.
mining end concentration of uraniuw, production of plutonium, early. )
research and desvelopment ia uranium-2235 isotope separation, the teating -
of weapons, and military and civilian training and indoctrination in -
atomic wvarfare. All of this evidence confirms the broad outlines of
the program as estimated in KIE \1-3-54 and permits some definition of

. particular phases of the program with somevhat more certainty than

- was heretofore possidble.

. c. Knowledge of the status of the Soviet atomic energy program 88

_ of the end of 195k is derived from a coasidersble volume of evidence,
mich of it peripheral. However, & gufficient amount is detailed enough
4o provide & reasonsble foundatior for quantitative assessment. :
Information obtained by technical means on Soviet plutonium productio!
and weapon tests contimies to be consistent with information obtained
through other sources. Irformation concerning uranium-235 production

_ does not parmit as reliable as estimate as in the case of plutonium -
prodaction, alihough Soviet efforts in phases of uranium-235 production
are Ynown to be extensive. There te also evidence of the production

. of thesmonuclear material by the Senlet program.

4. The locations of the prinuipal si‘es 1n the Soviet atomic
energy program are shown in Figure 1. . :

2. General Scope of the Program

a. Organization

| (1) In Novasber 1945 tha "First Culef Directorate sttached to
+ha Council of Ministers" was organized, with Beris as responsidble
minister, to plsn and carry out the Soviet atomic energy program.




T-0F

" Research interest exhibited during World War 1I vas thus afforded
high priority support and direction. When, in 1950, uranium pro-

. curement became a very extensive operation, a "Second Chief Direce .
torate attached to the Council of Ministers" was organized to coor-
dinate ursnium prospecting, mining and basic ore concentration ’
efforts. This organizational structure contimed without substantial
change until the downfall of Beris in 1953. MVD participation has
been extensive in some atomic energy activities including construction
of the important atomic energy installations, control of wining active
ities and supervision of the activities of Cerman atomic energ/

. seientists. Coincident with Beria's arrest the Ministry of Medium
Machine Building vas organized and shortly thereaftsr Malyshev was .
dasignated as minister in charge. Colonel Genaral A. P. Zavervagin, &
ey figure in the atamic energy program, was subsequently aprointed
Minister of Medium Machine Building in March, 1955. The activities

of this ministry have not been publicly defined, but there is evi-
dence that it is responsidle for at least a part of tha Soviet atomic
epergy program. It is not kmown vhether this ministry or another key \
organization is responsible for the overall administration, although =~
. the recent appointment of Zavenyagin to replace Malyshev appears to -
place broader responsibility for atomic ensrgy in this pinistry. The

B aistrative changes folloving Beria's arrest do not appear to have R

adversely affected the jrogress of the Soviet atomic energy progranm.
b. Re;_earch |

(1) The USSR has carried out extensive independent research
and has adapted to its needs atomic energy information obtained from
espionag: activities, German technical assistance, and unclassified
scientific and technical literature available from vestern countries.

The required research was carried out on high priority which mede R
available outstanding scientific personnel, laboratory faciiities snd
equipment. Top ranking Soviet scientists, both theoretical and exper-
imental, iu all pertircent fields, have beer jdentified vith the pro-
gram. The high caliber of the individuals involved is evident from
their scientific pudblications as well as from the progress made in .
the Soviet atomic energy yrogram thus far. Aveilable evidence con-
cerning Soviet eapionage warranis the inference that Scviet atamic
research, plant design, construction and operation were carried out
with considerable kncwledge of the U.8., U.K., and Canadian atomic
energy programs. Although this espionage assisted the early Soviet
program by at lsast establishing guide lines for regearch, extensive
independent research by the USSR vas required to accomplish its .
program. Also, it is evident that in a rumber of important instances
Soviet practices do not follow those of the western ‘countrioes

pentioned.




¢. Rav Materials and Resources

(1) There is a considerable body of information availsble on
Soviet activities related to uranium prospecting, mining and ore
beneficiation in East Cermany ard, to & lesser extent, in Czechoslo-

vukia. Much less is nown about these activities in the other satellitas |

and still lecs about activities within the USSR. It is estimated that
s total of approximately &,000 tous of natural uranium (in terms of
recoverabls wetal) vas mined in 195k 1in the USSR and its satellites,

including East Germany. While this figure is subject to a considerable '

uncertainty as a result of the incomclusive nature of the evidence on
internal USSR efforts, approximately 2,000 tons of this total are
estimated to lmve cowe fraw Zast Germany and this lat.er figure is

considered to be subject to an uncertainty of not mwore than plus or _minua

25 per cent. The estimated 1954 production given above is more than
sufficient to support the fissionable material production estimaies for
. the same year given in this report. - . ‘ :

(2) rstimated anmal uranium production and cumulative uranium
. stockpilea are given in Table II. Areas of uranium wining in the ‘
Sino-Soriet Bloc are shown in Figure 1. Lo _ '

(3) In early 1946, after Germany had been thoroughly exploited

f~r heavy water, equipment and personnel, the conversion and instal-
lation of aquipment in zn electrolytic hydrogen section in the major

ammonia plant within the USSR was begur to provide for the production of '

by-product haasry water for atomic energy purpoees. - Additional facil-
ities, most of vhich vera also installed in synthetic ammonia plants,

came into production Auring 1949 to 1950. Still further expansion of -

heavy water production facilities appears to have taken place since
1950. Many of the details of this program are known and it is estim-
ated that a capacity ¢ between 60 and 100 tons per year has been
achieved. > _ : o

' (k) There 1a evidsnce of the procurement by the Soviet atomic
energy program of lithium ead beryllium, and of the availability of
basic materials such as synthetic graphite, structural and stainless
steel, alumimm, nickel, and process chemicals. There is slso evi-
dence of Soviet atamic energy ‘{nterest in the exploitation of heavy
sand deposits which sre known to contain thorium, zirconium, sowe
uranium end other elements nseful in atomic energy activities. Util- -

fzation of thoriam, zircomium or beryllium has not thus far been noted.

The available quantities of the metaln mentioned sbove are substantial,

 and it is believed that such quantities as are required for atamic

erergy purposes wruld Tepresert only a erall percentage of the total’

' Soviet capacity for producing them and would not iwpose any burden on
the basic Soviet eccnomy. ' S =

-8«
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3. Mclear Material Piuduction

a. Pissionable materiai production sites are located in the Urals
area and in Central Siberia. The bistory of the construction of the
plants involved is generaily clear frow a variety of evidence. Hovw- -
. ever, iwportant details remain undstermined and thus introduce a measure | PR
" of uncertainty in the estimates of production to the end of 195h4. . S :

(1) Plutontum

| ' The Plutonium estimate vhich follovs is based on a large
‘body of evidence./

_['This 1Is supported by considerable
information on the timetable of develomments indicated by tests and
. site construction end the estimated availability of heavy water and

(2) Urantu»-235

The uranium-235 estimate given below is based on an appre-
ciation of information on Sovie* research on specific processes, the
timetable of develogments indicated by tests and site constructionm,
estimated availability of electric power at appropriate sites and the
estimated production of nickel wire wesh. : :

(3) Soviet fissionable material cumulative stockpiles %o
the end of 195k are estimated as follovs: '

Date - Plutonium - Uranium-235

Mid-1949 - 10 kilograms S S
Mid-1950 . 50 kilograms -
Mid-1951 : 100 kilograms ~ 30 kilograms
Mid-1952 300 kilograms - 150 kilograms.
Mid-1953 ‘ 600 kilograms 350 kilograms
Mid-1954 1,200 kilograms S 900 kilogrmms .
End of 195& 1,500 kilograms 1,500 kilograms

(b) Uncertainty

It is estimated that the actual figures for the Soviet
stockpile of fissionable materials considered as a whole as of the .
end of 1954 are probably not more than one-third higher or lower than
the figures given above. . : o




b, Tritium

~ [Production of this material by irrad-
1ation of lithium in reactors would compete with other production,
such as initiator materials and uranium-233, for the utilization of
available excess reactivity./

¢.  Uranium-233

Uranium-233 .(the fissionable material produced by neutron
{rradiation of thorium) has not been employed in the Soviet weapons.
tests detected to date. Soviet interest in heavy sand deposits
which contain thorium and other elements useful in an atomic energy
program is referred to in Section 2 ¢ (4) above, indicating the
rossible existence of plans to utilize thorium in the program.
However, there is no evidence that thorium is, in fact, being used
in connection with Soviet reactors or that uranium-233 has been
produced. ' : ’ .

4, Military Applications

, a. The USSR now has a large atomic energy program in operation
directed toward the development and production of nuclear weapons.
This has been evident in the form of the fourteen nuclear tests which
have been detected. No clear evidence is available on the extent of
Soviet efforts to develop nuclear power installations or propulsion
 for military applications. However, in view of the increasing size
of Soviet fissionable material stockpiles and the interest in the
non-military power applications of atomic energy, some effort is :
undoubtedly being expended on the military acpects of these problems.

b. Nuclear Weapons Development

(1) The course of Soviet nuclear veapons,devclopmént and a
reasonable estimate of the competence and accomplishments of the
. personnel - involved can be drawvn from a consideration of the data on
 nuclear tests conducted by the USSR. In the 1l detected testis,




plutonium, composite (plutonium and uranium-235), and boosted typu. i
have been exploded. Approximate values of relevant data and calcu-
lated physical characteristics are summarized in Table III.

(2) The first Soviet miclear test was conducted in 1949 and
wvas followved by test series in 1951, 1953 and 1954. The test explo-
sion in 1949 clearly marks th: start of the growth of Soviet nuclear
weapon capebilities and aprears to have been conducted as soon as
sufficient plutoniua was available. 1%ais test,\ \
“]yielded approximately 10 kilo%ons

(3) In the four explosions detected in the 193 test series,
continued developwent and expansion of Soviet weapon capabilities was

._evident. |

v (4) Seven explosions were detected in the 195k test scries.
The first test occurred at a new location, Totskoye, east of
Kuybyshev, and appears to have been the detonation of a stockpile
weapon as part of a military demonstration. The remaining six tests
occurred at the normal Soviet proving ground in the vicinity of
Semipalatinsk. All of the explosions involved yields of less than
100 kilotons. |
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ere
also, among otbers, the poesibility that the USSR, being aware of the . |
difficulties inherent in widespread down-wind fall-out of radiocactive -
. dedbris, elected not to carry out a multi-megaton test as part of the
1954 test series at their Semipalatinsk proving ground. [

c. Weapon Stockpiles

(1) On the basis of the test data now availsble, it is .
concluded that the USSR is capadble of producing muclear weapons vith
explosive povers in the range of a few kilotons up to 1,000 kilotons.

It is considcred unlikely that the USSR would stockpile thermonuclear
' weapons or fission wveapons of radically newv design without a full- '
scale field test of the muclear explosive system, although such a
possibility cannot be completely discounted. The 1h tests detected
to date (See Table III) afford guidance to the types which now may
be stockpiled. [




(2) In viev of the development of a family of weapon types .
as indicated in the 1953 and 195k tests, it 1is believed that the
USSR is not restricting its stockpile to & single class of weapons.
Howvever, there is no clear evidence of the numbers of various types
of weapons the USSR is stockpiling. Within the stockpiling
principles and technical capsbilities outlined above, military

' requirements will probably govern the allocation of available
Soviet fissionable material among various types and yields of
- weapons.,

" (b) Tne figures given above are based on the most
probablé fissionable material stockpile. In view of the degree
of uncertainty applicable to the estimate of fissionable material

- 15 -




production, the figures for the veapons stockpile example are = oy
_ given above for the end of 1954 (a8 well as other choices the ,
S ' USSR can make) may be as much as one-third lowver or higher.

. B | ' 16 -
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PART TX '

THE COURSE OF THE SOVIET ATOMIC ENERGY PROGRAM

1. Introductfon

: a. In the absence of definite informaticn on Soviet atomic energy
" plans, broad indicators must be used to predict the direction cf future
~ growth. There are several such indicators that ars helpful in conside»
ing the Boviet program. such as: L o

(1) ‘The growth of production capability.

© (2) The general rav material picturs, level of industrial
developmwent, and availability of basic materials and electric pover,
all or any of vhich are factors that may limit the size of the progrem
at any given time and may dictate the direction of development.

: (3) The size of the scientific and technical manpower pool,
general scientific competence, technical originality, and iugemuity.
‘These facters are helpful in assessing whether the program is likely to
follov the pattern set by other countries or to branch off in an entirely
nev and original direction. ' ' : - ' '

_ b. In estimating future expvansion of the Soviet atomic energy
program, the range of possidilities is very gr=at. The upper limit
vould be set by the availability of essential materials, technological
development, anc. the oasic industrial-economic capabilities of the
Soviet Union. A lover limit would be defined by a Soviet decision to
carry ocut no further expansion beyond installed capacities at the begin-
ning of 1955. o . ‘ : ' .

2. Gemeral Puture Course of the Program
- a. The mai'n, emphasis of the Soviet progrsm will a.imos_t certainly

continue to be on military applications--primarily weapons unless there - .
1is a significant change in international relations. |

e

probably also contimue work on swall-yleld, small-dimension weapons. ’
Further developmwents along both of the above lines could be tested
during 1955. ' , : : v : _ -

~ b. It seems cbvious that the USSR vill work towvard the development
of a plutonium and uranium-235 production program consistent with its '

- 17 =




requirements. The planned balance between plutonium and uranium=-235
production and the part that uranjum-233 may play in the Soviet weapons
program are not knovn. Research and develoment required for fission-
able material production will continue, possibly including work on _
uranium-233. The devslopment by the USSR of other methods for producing
plutonjum, for exawpls, through the use of accelerators or controlled
thermonuclear reactions, cannot be excluded, although there is no .
evidence of related Soviet research. - : a

¢. The USSR has the technical competence and materials required
for research and developwent in the application of atomic energy to
submarine propulsion. However, there is no evidence (other than that
relating to the existence of a power plant utilizing atomic energy)
that the USSR is engaged in research or development along these lines. o
Nevertheless, it is considered possible for tbe USSR tn have a prototype
propalsion reactor installed in a submarine at any time during the period.
of this estimate. ' o :

d. There is no evidence of Soviet activities related to nuclear
propulsion of aircraft. Even if such a program cxists it is considrred
unlikely, on the basis of the estimated status of Soviet atomic energy
develogmente, that the USSR will by 1958 progress beyond the research
and development stage on nuclear propulsion units for aircraft. '

e. Some effort will undoubtedly contimue to be expended by the
USSR on the peaceful applications of atomic energy, including power
applications. Howvever, it is unlikely that such a program vould require
a significant diversion of efforts or materials from the military
applications. Work on. the use of radioisotopes in medical, biological . .
and other research and for industrial applications vill probably also:
continue. Radioisotopes will continue to be made available by the USSR
to Soviet Bloc countriee, and more offers of such materials as well as:

~ technical assistance will very likely be made by them to uncommitted
countries and possibly to pro-Western couniries during the next several -
years. ' ’

3. Research and Develoment Capability

a. A large number of highly qualified scientists have been iden-
tified with the Soviet atomic energy program. Their high caliber is
evident from the early accomplishment of key phases of the program.
Their ability to do independent work is attested to by the approach

. taken in certain aspects of both weapon development and fissionable
material production. There does not appear to have been ary reduction -
in the high priority assigned to atomic energy research and, as a ' .

' consequence, no decrease is expected through mid-1958 in the number of

-18 -




» qcicntific and technical personnel uoiped to the pro‘gruf

&. Rav Materials

a. Uranium

(1) The success of the USSR to date in cbtaining more
uranium than it processei into fissionable materials reflects its
ability and willingness to exploit, on a large scale, even low grade
uranium deposits, and thus leads to the conclusion that uranium will
not be a limiting factor on the growth of the program during the
period of this estimate. Ia fact, uranium obtained from East Germany
alone would have been amply sufficlent to support the program to date
and will probably constitute at least a substantial proportion of :
Soviet suppliss for somwe time to come. However, even if East German
uraniws ceased to be available to the USSR, no significant impairment

.of estimated Soviet fissionable material production would ensue.

(2) Rast Cerman uranium output. has been fairly constant for

| s.everal.years and will probadly not incresse in the 1955-1958 period.

Exploitation of uranium deposits in other Sateliites, and China, has
been increasing. Figure I, Part I, shows the sreas of interest in the
Soviet uranius mining program. Uranium reserves within the USSR appear
to be sufficient to support a much larger program, but exploitation
rates will depend on the balance decided upon by the USSR between atomic
energy aud other activities. : , _

-~ (3) In considering uranium availability to the Soviet program, =
the possibility of increasing the utilization of uranium oy various . = =
pethods, in addition to those discussed in Section 2b (Part II) above,
sust not be overlooked. From the irradiation level of the plutonium
utilized in recent tests, there is clear evidence that the USSR has -
increaged the irradiation level of uranium in its reactors well above’

the initial level, and operation is probsbly now at approximately 350
grams of plutonium per ton of uranium. The third test of the 1953 series .
indicates at least an interest in the possibility of using even higher. _
irradistion levels; i.e., spproximately 800 grams of ylutonium per ton of
uranium. PMurthermore, Soviet interest in the ‘possibility of reutilization
of uranium after pile irradiation must be noted, although evidence 1s not

- available on vhether the USSR har undertaken this technique.’

b. Heavy Water
The program initiated in 1945 looking toward largs-scale production

of heavy vater by xid-1950 now represents a capability for the production -
of approximately 60 to 100 tons a year. This program appeare to have :

-19 -




bean based on n substantial plant investment by the First chief ‘
Directorate and, for this and other reasons, it is expected that pro-
duction of beavy water vill continue at least at this rate during the

period 1955 through 1956, and @ay posfibly increase.
c. Other Materiuls

‘Soviet intevest in other materials of significance is atomic

~ applications :eferred to in Section 2 ¢ (4), Part I. Tie availability
of thorium, zirconium, lithium, beryllium, and synthetic graphite is
noted to be fairly wal: estalblished. The USSR possessex the scientific
and techaical capability to devise required production-scale purification
and processirg techniquea to permit utilization of these malerials for
atomic energy pu.poses. As a consequence, the production of uranium-233
or tritium, or the develojmernt of reactors fcr power or propulsion, ir
undertaken, would not be impeded by & shortage of basic materials during
the period of this estimate. o :

5. MNuclear Vaterial Production -

8. Although tue sstimate of current Soviet,prodnction of fissionable .

' paterials is spported by quantitative evidence, there is no direct infor-
mation available on the scope of Soviel plans for expansion of production
 facilities. There are, however, indications of Soviet intentions to :
expand their atomic enei'gy program. _For example, it is knowvn that the
high priority provided for the program continued through 1954 and that
construction activities continued at major technical atumic energy sites.
It is also estimated that the USSR has achieved a capacity to produce
approximately 60 to 100 metric tons of heavy water per year as a result
of a series of construction projects wvhich appear to have long-range

- significance.
b. Platonium

: ‘It is estimated ‘that by 1958 there will be an increage in plutonium
production rate to apyproximately 1000 kilograms per year as compared to

' the rate of 600 kilograms per Iear vhich was probably effective during
the period mid-1953 to »id-1954. This increase is not’ intended to define
the maximum capability for expansion of Soviet plutonium manufacturing
facilities, nor can the availability of heavy water be considered a
limiting fastor in this regacd. Expansion is possible, for example, by

increasing the power levels of reacturs now producing plutonium. Likewvige ,'

the construction of graphite-mcderated reactors or the development of
the other methods for plutonium production may contribute to further
.expansion without 1ncreasi_ng requirements for heavy water. .
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¢. Uranium-235 |

There is no information on Soriet plans for future uranium-235
production or sn the expansion of prasent uranium-235 facilities. In
_ addition, in cowparison vith current estimates of plutonium productiom,
the basis for the estimate of current uraaium-235 production is not as
firm. Bowever, as indicated above, the Soviet atomic energy program
‘sppears to be an expanding one in wvhich urrnium-235 has a significant
role. : ’ : .

4. On the basis of the above, it is estimated that the Soviet

" fiesionable materiol program will contlnue to expand during the period

of this estimats, that it will follow the general pattern set in the
past and that stockpiles to »id-1958 will bde: _ o '

MrE PLUTONTUM © uramTUM-235

End 1954 1,500 kilograms 1,509 kilograms
Mid-1955 © 1,900 kilograms _ 2,100 kilograms
M1d-1956 2,700 kilograms 3,500 kilograms
M14-1957 ’ 3,600 kilograms . . 5,200 kilograms . .
- M1a-19586 4,600 kilograms . - 7,200 kilograms

e. Uncertainty

Xt Zs estimated that the actual figures for the Soviet stockpile of
£issionable materials considered as a vhole as of the end of 195k are
probably not more than one-third higher or lower than the figures given
_above. The uncertainty increases as estimatss are projected into the
future, but aven for mid-1958, the actual figures may be as lov as one-

half or as high as twice the figures given. ’ N

6. weaponsv Program

a. Por the immediate future the USSR will probably stockpile
weapons of the general characteristics and explosive powers of the
_ types already tested. Soviet weapon research will probably have as
objectives the developmeat of weapons with eaergy yields in excess of
1,070 kilotons and the further developmeat of spall-yield, swall-size
weapons. o o :
b. It !s estimated that during 1955 the USSR could test a multi-

megaton thermomuclear device which, if successful, would permit initiation "
of stockpiling of thermomuclear weapons with ylelds in the multi-megaton .

renge by mid-1956. | /




It is considered unlikely that ’
Ltﬁ_usm_mm‘wll‘x A : of this type without prior field
test of the basic principles imvoived (See Part II, Section 2 8),

although such a possibility cannot L2 completely diecounted.

d. It follows frcm the above that great variety can exist in

. the allocations of fissicnable materisls stockpiles which may be
made to the various types of weapons the USSR will be capable of

~ producing during the period to mid-1958. Actual allocations will -
depend upon many fac~:,rs including specific applications and '

' delivery systems. Furthermore, a wide range of ylelds may be
achieved. in the yield categories of small, medium and large wvhich
ere vithin Soviet capabilities. :

e. In the absence of clear evidence which can serve as.a
guide to the specific types and pumbers of each type of nuclear
‘weapons which the USSR will actually stockpile, the nuclear weapons.
stockpile vhich follovs is presented for comparison with the current
estimate of the 8~ "gt stockpile set forth in Part I, Section ke,




I;ht should be noted that during the latter part of the -

- per mentioned other allocations of fissionablea material to
small, medium and large-yield categories may be more likely; for
exawple, the allocation given in Part III, Section 7. In addition,
other weapons yields are or will be within Soviet capabilities and
the weapon types actualily stockpiled may be chosen accordingly.

f. The figures given in Table IV are based on the most
probable fissionable material stockpile. In view of the degree of
. uncertainty applicable to the estimate of fissionable material -

production, the figures for the weapons rtockpile example given
above for the end of 1954 (as well as other choices the USSR can
make) may be as wuch as one-third lover or higher. The uncertainty
increases as estimates are projected into the future, and for
21d-1958 the figures may be as lov as one-half or as high as twice

_the figures given. /

/ However, it 1s

improbable that cowplete conversion of weapons ntockpiled vill
take place dnring the period to m1d-1958. :
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~ PART III

WEAPON CAPABILITIES AND LOWG RANGE "STIMATES |

1. In the folloving sections, cstimates f various aspects of

Soviet nuclear veapons cepabilities are tabulated. In addition,
 guide lines are given for long range projections of Soviet fissionable
" material stockpiles for the period 1958 through 1965 and examples of
possible Soviet veapon stockpiles are calculated on the basis of these

- projections. :

2.. The portions of the tabulations given below vhich deal wvith

‘Soviet fissionable material production capabilities up to mid-1958

" are based upon the information and estimates given in Parts I and II
and the uncertainties there expressed are applicable. Soviet {ission-
able material production capedilities for the period beyond mid-1958

. are subject to even greater uncertainty in view of the lack ot .
informstion on long range plans and the unpredictability of new develope
ments in this field. : R

3. Considering the complete lack of information on specific future
Soviet plans for weapon developuents, it has been necessary to utilize
current and projected U. S. developments and timetables in this field
and the assessment of Soviet accomplishments to the end of 1954 as
guides in estimating future Soviet capabilities. - '

. . In usipg the tables, it should bes noted that various parameters
of nuclear wveapons are interdependent. Diameters and wveights are
related to energy yields as are quantities of fissionable material
or mode of operation. |

5. Bstimated‘ranges of yields for various amounts of fissionable
material in various geometries and weights considered to be within
Soviet capabilities are given in Table V. o










b. There is po evidence available to indicate the coursc that
the Soviet atomic energy program will take during the period 1958
through 1965, nor are there any specific parareters to which the
grovth of the program during this period con be tied. However, the
estimates set forth in Parts I axd II of the present report provide
a bage from which it is possible to project, in a gencral way, posgsible
growth of Soviet nuclear capabilities beyond mid-1958. Long-range
extrapolations can be carried cut on the basis of asgsumptions of the
growth pattern the program could follow during the period in question.
Alternate assumptions, which indicate a range of growth capabilities,

are:

. (1) Ko expansion of Soviet fissionable materials production
facilities after 1948 {Assumption A); or, o

(2) Continued expansion of Soviet fissionable materials
production facilities after 1948 at the same rate ae estimates for
the period 1949 to mid-1958 (Assumption B); or,

(3) Expansion of the Soviet program ul:er 1958 at a vate
which will increase its requirements for uraniuw to approximately
7,000 to 10,000 tons per year by 1964 (Assumpti-n C). : :




7. In view of the broad spectrum of weapon types which will probably
be available to the Soviet Union, it becomes incressingly difficult
to make specific estimates of the detailed make-up of the Soviet '

stockpile as it is projected into the future.|

It 1is to be noted that the above allocation of ficsionable material
reflects possible future Soviet capabilities for weapon designs,
particularly in the amounts of fiesionable material used and the yielda
 therefrom, for the lerge-yield and small-yield veaponu. The range of
yields in the above clasees of weapons reflects, on the one hand, weapon
models designed for specific applications and different delivery
oystems; and, on the other hand, variations in the amount of fissionadle
material utilized in specific types of weapons. The weights and ‘
dimensions of actual weapons and varheads will be governed by the para-
meters enforced by available delivery systems. These weight and
dimensional characteristics will, in turn, determine the yield obtzin-
able from a given amount of fissionable material in a specific type of
veapon. (See Tadble VII) o










